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Inlets and Nozzles Branch
(LTN)
Icing Branch (LTI) 
Acoustics Branch (LTV) Electric Propulsion Systems Branch (LTS)
Propulsion Systems 
Analysis Branch (LTA)
Chemical and Thermal 
Propulsion Systems 
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Combustion Physics and 
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Engine Combustion 
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Fluid Physics and 
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(LTT)

























  * Projected benefits once technologies are matured and implemented by industry. Benefits vary by vehicle size. N+1 and N+3 values are 
referenced to a 737-800 with CFM56-7B engines; N+2 values are referenced to a 777-200 with GE90 engines.  
 ** ERA’s time-phased approach includes advancing “long-pole” technologies to TRL 6 by 2015.  
*** CO2 emission benefits depend on life-cycle CO2e per MJ for fuel and/or energy source used.  
!! To reduce the impact of aviation on the 
environment, NASA has adopted a set of 
aggressive noise, emissions, and fuel burn 
goals for future subsonic transport aircraft. 
!! The environmental goals are traceable to the 
U.S. National Aeronautics Research and 
Development Plan. 
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Chapter 14  
1992 Small Twin Ave. Production 
AST TRL 6  
Goal 
QAT TRL 4  
Goal 
N+1 TRL 4-6  
Goal 
N+2 TRL 4-6  
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1997 Small Twin Baseline 
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•!Testing & Evaluation 
GTF Fan 
Honeywell Engine Test 
Fan Noise 
Prediction 
Jet Flow & Noise 
Simulation 
Jet Flow PIV Data 
Jet Flow Prediction 
Swept Stator for Fan 
Noise Reduction 
Nozzle Chevrons for Jet Noise Reduction Trailing Edge Blowing for Fan Noise Reduction 















Active control of jet 
Model hardware 
Passive 3-D nozzle concepts 
Source Noise, Attenuation, Cancellation 
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In a cooperative effort with NAVAIR, phased 
array measurements were obtained for an 




















Phased Arrays, PSP, PIV, HW/HF, 
Rotating Rake, FF Microphone 
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FEGV Wake Interaction, RANS Based 










































































































































































































































































































9x15/8x6 Wind Tunnel 
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Auto Spectra of Traversing Microphone vs Linear Array Cross Spectra at 90 degrees
relative to Rear Rotor Pitch Axis for Historical Baseline at 100% Design Speed, M=0.2





























































































































Black - Hard wall Nacelle 
Red - Treated Nacelle (DDOF) 
Blue - Treated Nacelle with Treated Splitter 
'
ADP Takeoff  - 136 degrees 
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